INTRODUCTION
Temporomandibular disorders (TMD) has been described as a cluster of disorders characterized by pain in the preauricular area, masticatory muscles and temporomandibular joint (TMJ), limitation or deviations in mandibular range of motion, and clicking of the TMJ during mandibular function. The prevalence of this condition varies between 16 and 59% depending on the type of population studied, as well as on the diagnostic system used. Although not categorized as a public health problem, TMD are becoming important diseases in the healthcare field due to the number of people they affect. Literature reports great variability in the prevalence of clinical symptoms and signs, probably as a result of the different clinical criteria used (1, 2) . TMD may be a challenge due to its multifactorial etiology, with characteristics that can mimic many other different conditions. They have behavioral and systemic components and therefore are complex to diagnose. Their clinical manifestations can be acute or chronic, accompanied or not by pain and impaired jaw function (3, 4) . The degree of difficulty to diagnose TMD is increased among the elderly population because their symptoms are presented simultaneously with biochemical and physiological alterations related to aging (4) . Healthcare professionals need to understand how these changes lead to TMD, and how they affect pre-existing conditions (5) . It is important to bear in mind that the elderly may have complications of disease processes accumulated over their lifetime, which could lead to an increased prevalence of TMD in this age group (6, 7) . Studies have shown that changes in systemic conditions may vary among the institutionalized and non-institutionalized elderly population (7) (8) (9) . Thus, this study aimed to identify the association of sociodemographic, systemic and otological factors related to muscle pain with TMD in a non-institutionalized and institutionalized group of elderly people in a semi-arid region in Brazil.
METHODS
A cross-sectional epidemiological study was conducted in Feira de Santana, state of Bahia, Brazil.
According to the World Health Organization (WHO), in developing countries an elderly person is defined as someone over 60 years old (10) . Psychological ability to respond to the survey instrument was used as an inclusion criteria. All residents of Long Term Institutions for the Elderly (NHs) registered in the Secretary of Social Development of the City of Feira de Santana, and all registered seniors attending the workshop program of the Third Age Open University were considered eligible for this study. Thus, the study population comprised 307 elderly, where 80 were institutionalized (NHs) and 227 non-institutionalized individuals.
For the purpose of calibration for the researchers and adequacy of the instrument, we used a pilot study performed with the participation of 30 individuals who attend a daycare center for the elderly in the city. All participants were re-examined a week later.
After the pilot study, adjustments were made to the instrument designed for the study, which consisted of an epidemiological survey divided into blocks of data comprising the sociodemographic, systemic and otologic factors, as well as muscle pain. The Fonseca Anamnestic Index (IAF) was used to detect TMD (11) . The IAF was chosen because it is available in Portuguese; it's a valid tool for characterization of TMD symptoms; it's recommended for use in the public health service for screening of TMD; and due to its simplicity, rapidity and low cost (11) (12) (13) (14) . The index consists of 10 questions that can be answered with "Yes", "Sometimes" and "No", associated with scores 10 (ten), 5 (five) and 0 (zero), respectively. The sum of these scores categorized TMD as: absent, if the score was below 20; and present, if the score was above 20. Where TMD was present, it was classified as: mild, if the score was below 45; moderate, if the score was below 70; and severe, if the score was above 70 (11) (12) (13) (14) . The data collected was statistically analyzed using the program R version 2.9.0 (Vienna, Austria). In order to evaluate the association between the study factors, prevalence of TMD and prevalence rates, the chi-squared test (χ 2 ) was used with a 95% confidence interval and a 5% significance level.
The study was submitted to the Research Ethics Committee of Universidade Estadual de Feira de Santana and it was approved under the Kyoto Protocol In 0005/2010, CAEE 0006.0.059.000-10. All individuals who agreed to participate voluntarily in the study were informed of the purposes of the study and signed a consent form.
RESULTS
The prevalence of TMD was 50.5% among 307 elderly participants; where 49.8% of those were non-institutionalized and 52.5% were institutionalized individuals. There was no significant difference between the two groups ( Table 1) . We observed a higher prevalence of TMD among female individuals in the non-institutionalized elderly population of 2.48 (95% CI: 1.03 to 6.00) times that of male individuals, whereas there was no significant differences between the prevalence of TMD in the non-institutionalized population. With regard to age, those between 60 and 70 years old presented the highest prevalence (59.5%) among the non-institutionalized group, 1.63 (95% CI: 1.18 to 2.24) times higher than the group between 71 and 80 years old. Among institutionalized individuals, the highest prevalence was 57.7% for the ones between 71 and 80 years old (Table 2) .
It was observed that TMD was more prevalent among those individuals with income between $ 501.00 and 1500.00 dollars/month. Among the non-institutionalized elderly, a reduction in prevalence of 0.49 (95% CI: 0.42 to 0.57) times for the lower income group was observed, and among the institutionalized, a reduction of 0.52 (95%: 0.39 to 0.68) times compared to lower and higher income groups ( Table 2) .
The non-institutionalized elderly population with elementary education level had the highest prevalence of TMD (62.7%; Table 2 ).
There was a higher prevalence of TMD among those who reported tinnitus. In the non-institutionalized elderly population, a prevalence 2.28 times higher than those who do not report tinnitus was observed. For institutionalized subjects, the prevalence of TMD among those with depression was 72.2%, representing an increase of 1.64 (95% CI: 1.07 to 2.50) times compared to those with no depression (Table 3) .
Individuals who reported hypertension did not present statistical differences between the prevalence of TMD for both groups studied. The same is true for diabetes and daily use of medication (Table 3) .
Prevalence of TMD was greater among older adults who reported pain or tenderness of the muscles involved in mastication. Among those who presented click on TMJ, prevalence of TMD was 66.7% in non-institutionalized elderly individuals, causing an increase of 1.56 times when compared to the group who did not present click (Table 4) .
DISCUSSION
The prevalence of TMD in non-institutionalized and institutionalized groups presented similar results with no statistically significant difference. In a study performed by Abud et al. (5) , the prevalence of TMD was similar for both groups, however with lower prevalence rates (29.5%).
Some studies have shown that prevalence of TMD in elderly populations is rare (15) (16) (17) . However, other authors reported that the elderly can often suffer from TMD, but do not complain because they are more concerned with other overall health issues or more painful and debilitating diseases, leaving aside the symptoms related to the masticatory system (18) . This study showed a high prevalence of TMD in the elderly. Therefore, it is necessary to analyze how diagnosis is generally performed. This condition is often diagnosed by observation of symptoms that are very subjective. Identification of these symptoms depends on cognitive ability, which varies widely both individually and among groups (15) (16) (17) (18) . According to Schmitter et al. (18) , the elderly population presents a higher prevalence of objective signs of TMD; however, they rarely complain of pain.
There was a variation in the prevalence of TMD related to gender, age, educational level and income. Some studies have been reporting that several health problems are associated with social inequalities. These inequalities have been increasing worldwide, as is the elderly population (7, 19, 20) . Martins et al. (21) , in a study performed in São Paulo (Brazil), observed the relationship between occurrence of TMD and economic class, educational level, age and gender, but found a (3, 5, 14) . This study found differences in the prevalence of TMD among different educational levels. According to another study (21) , education was associated with the acquisition of more information, allowing cognitive assessment of health, which could lead to a different perception of TMD.
A socioeconomic factor that was associated with the prevalence of TMD in this study was monthly rent. Studies report that the poor elderly have worse quality of life related to health (6) (7) (8) (9) . With regard to income, findings were similar among the groups studied, the elderly who received between one and two minimum wages having the most prevalent TMD rate. Those receiving lower income presented an increase in prevalence of TMD.
Otological factors, such as tinnitus and dizziness, are shown to be associated with the prevalence of TMD in the elderly for both groups studied. An increased prevalence of TMD among the elderly who reported these symptoms was observed. Studies report that tinnitus and dizziness are common in elderly patients (6, 7, (22) (23) (24) , as well as in patients with TMD (25) (26) (27) . Depression was a stronger predictor associated with prevalence of TMD. Psychological factors are indicated as etiological for TMD in many studies; however, little is known about the relationship between TMD and neurophysiological etiology of depression (27) (28) (29) . The presence of clicks in the TMJ during opening and closing of the mouth was observed with the aid of a stethoscope placed near the external ear. It was noted that among the elderly with clicks the prevalence of TMD was higher than 60%. Although clicks are often present in people with TMD, they cannot be regarded as a diagnostic symptom for these disorders, as they can also be found in individuals who do not suffer from TMD (30) . It is important to be aware of the limitations of the findings of this study, as they were based on self-reported information. In addition, there was no cognitive assessment test prior to data collection.
CONCLUSION
This study found a high prevalence of TMD, considering the population studied and the results of other studies. There was no statistically significant association between this prevalence and institutionalization. Gender, age, educational level, income, tinnitus, dizziness, and depression were associated with TMD in the non-institutionalized elderly population. However, in the institutionalized population, only gender was not associated with the presence of TMD.
This study highlights the need for further epidemiological studies to better understand the prevalence of TMD and their systemic, physiological, social and cultural implications for the elderly population. Additionally, it is important to emphasize the need to identify symptoms of TMD in the elderly, particularly those commonly present in some systemic disorders associated with aging.
